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HIGHLIGHTS OF THE 70TH FLIGHT MECHANICS
PANEL SYMPOSIUM ON FLIGHT VEHICLE DEVEL-
OPMENT TIME AND COST REDUCTION

1 INTRODUCTION

The NATO Advisory Group for Aero-
space Research and Development (AGARD)

held the subject symposium in Toulouse,
France from 11 through 14 May 1987, Ap-

proximately 175 attendees representing
defense agencies, universities, and in-
dustries of most of the NATO nations were
present for the 27 formal briefings com-
prising the 4-day program.

s The objective of the symposium was
to provide a forum for identifying and
discussing the elements that contribute
to increased flight vehicles development
time and cost and to explore ideas to
arrest or reverse this growth. The per-
ception is that time and, especially, the
cost of new systems are increasing at an
ever-accelerating rate that is greater
than the rate of improvement of the capa-
bilities of the flight vehicles. Even
more 1important is the limiting applica-
tion of technology to fewer affordable
developments,  The emphasis of the sym-
posium was focused on the technical as-
pects of the problem.

The keynote address by Dr. J. Gans-
ler, Vice President of The Analytic Sci-
ences Corporation (TASC) and former US
Assistant Secretary of Defense examined
the importance of wupfront planning to
system definition and specification.
Most life costs are committed at this
critical stage. Interestingly, although
defense acquisition costs need to be con-
tained and methods improved, the growth
has been about average when compared to
acquisition cost growth in other major
industries.

No "earth shattering new tonic" was
presented during the symposium to satisfy
the objective, However, many of the
speakers gave practical experience as to
how their respective organizations were
achieving success utilizing recent tech-

nology adviaonces.  The continued infusion
ol computer-aided activities, Including
robotics in the development process,

shows promise for additional improvements

in the efficiency and effectiveness of
full-scale development programs., To date,
most computer-aided effcrts are largely
"islands of advanced technology" which
generally have not been fully integrated
into the production effort to reduce the

critical path time and costs. FError re-
duction and the use of prototypes and
demonstration/validation programs con-

tinue to reduce risk, time, and cost.
2 PAPERS OF INTEREST

The English-language papers summar-—
ized below were some of the more inter-
esting presentations at the symposium,
and are available on request,

Picking Winners: Parametric C(ost-
Fstimating and Project Management, P.G.
Pugh, Ministry of Defence, UK. This pa-
per proposes that there is a form of cost
estimating which can be used from the
very inception of a project and which
brings large returns from a modest ef-
fort. Traditional methods assist attempts
to control the costs of an ongoing pro-
ject towards some preset target. The
methods described here are directed more
at the initial selection of projects and
the setting of feasible cost targets for
them. In brief, their role is to pick
winners from the range of competing al-
ternatives which present themselves be-
fore a major project 1is begun. At the
least, these methods give greater assur-
ance that the chosen solution will be
viable in terms of its being attempted
within realistic cost constraints.

The Increased Time and Cost of o=
velopment: Causes and (Some) FRemedics,
J.T., Gallagher, Northrop Corporation, US.
This pap.1 contains a discussion of the
increased time and cost of development
required for air vehicles. Concurrently,
methnds of reducing time and cost are
examined. The evolution of air vehicle
development is presented to provide the
background surrounding technological ad-
vances. The increased time and cost as-
sociated with those advances are dis-
cussed in relation to methods of gaining
time and cost reductions. In the last 40
years, new military fighter aircraft have
grown increasingly more sophisticated in
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response to new or anticipated enemy
threats. Growth in aircraft capability
has coinecided with advancements in tech-
nologies, including propulsion, aerodv-
namic design, control systems, structural
materiais, and avionics. The greater
complexity in the aircraft involved in
full-scale e¢ngineering programs has com-
plicated the design analysis and test
processes. A full~scaie development, as
a precursor to production, must not only
evolve a desipgn which meets che defined
perliormance reqguirements, but one which
is capable of being produced at accept-
able cost using established production
Processes,

Jevelopricrt Tost  Aodwerdon Ustng
Irtesrrt.l CRi=TALSNM Veenniques, D
Falce, Aeritalia, ltaiy. The convention-
al process of & rew nircratt design and
development is based ¢n sequential analy-
sis and test cycles., Using an integrated
CAE-CAD-CAM technique it is possible to
increase the depth of the difterent con-
tigurations analysis, to reduce the cycle
time =rd even the number of cycles re-
cuired, and te achieve optimized design,
therehw improving the product and re-
ducingy development costs and time. The
CAD total data base Integrated with an-
alvels and manufacturing permits direct
dat. transfer from engineering to manu-
tacturing (CAM) and In addition makes
taaser and cheaper the embodiment of
medit it ions during the development

ol

v equdel o Urende @yl Fu-

o Srreo ke, R, Longhrake, US Alr

rev, T The prrpose of this paper is

: ament and Trvestigate the methods

cooonics yeoguicition, past character-

too . oand trends to better understand

e teascne o soor o oot o prowths and in-

Tedsed Hedi e, n oaddition, future

crroaches e qovestigated to determine

fraesr iy ot v cost and schedules. Fi-

tiow sone regufred technologies and tu-

o approncie s to o control oavionics cost
Al o wchedules s presented,

: Yoer oy Teohnlae o

N et N Jle y oul ek~

’ ce o wWisadans oad ML Schuessler,

cony o Arp e Company, Seattle. The

RS SIFTIRE 0 ddes Do necessary te de-

velop a plausible prototype hardware
manufacturing concept requires diligent
efforts by all involved personnel. This
text has addressed the philosophy em-~
ployed by a leader in the aerospace in-
dustry, Bueing Airplane Company.

Ctructural  Materiale--The  Changivg
.ecerne, R. Haresceugh, British Aerospace,
U'K. Structural materials for use on air-
craft have, in the main, evolved by minor
development from a4 previcuslyv existing
base. These developments, which have been
by small increments, have been fairly
lefsurely {in the timescales involved.
The major exception to this 1in the last
two decades has been the introduction of
tfibrous composites which, while achileving
a revolutionarv change, has been effected
agalinst a protracted timescale. Develop-
ments are currently underway, or are
being anticipated, which will require
other revolutionary materials to be in-
troduced but to much tighter timescales
and against aircraft project require-
ments. The paper identifies examples
where this development should be directed
and proposes action necessary to ensure
that the materials are developed to a
common requirement in the required time-
scale.

Use of Demonstratior/Validation Fro-
totypes: Impact on Total Development
Costs and Times, A. Notari, Aermacchi
S.p.A., Italy. The results obtained by
use of the demonstration/validation pro-
totypes have been, in some instances, the
subject of thorough analyses which have
confirmed the validitv and convenience of
these prototypes toe the end of reducing
the overall time span of the acquisition
cvele and its costs, cspecially when the
development was marked bv significant
technological advances. In this paper,
an attempt has been made to identify the
conditions that should determine the con-
venience and - 'ccess of a predevelopment
program, and these are reexamined in
terms of the advantages and disadvantages
that such a program may entail in the
present market situation and in a Furo-
pean industrial context.

Ivelnecrivg Mowgeres !t for Valid:-
S drototure Phase, AL Neviani, Aermac-
chi s.p.A., Ttalw, The success and
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effectiveness of a concept demonstration-
validation through the use of prototypes
depend essentially upon the contractor's

engineering management activities that
should therefore be carefully tailored to
the goals of the program. To this end, a
special importance is borne by the activ-
ities for the definition of the most
cost-effective prototype configuration;
of planning, coordination and integration
of the diftrerent specjalty areas; and of
reduction and simplification of the for-
mal qualification documentation and de-
cisional processes. These requirements
mean that the customer must shape the
contract layout to flexibility criteria
and that the contractor adapt its organi-
zation by establishing an efficient task
force led by a dedicated system engineer-
ing structure.

The Influence of Infrastructure on
voste and Time Ucales of Collaborative
{ rogremz, R.M. Garrett, Ministry of De-
fence, UK. International collaboration
is an increasingly important method of
launching major new aircraft projects.
In the military context there are sub-
stantial political advantages and also
military benefits--not least as a conse-
guence of interoperability--but the ef-
fect on costs is often a major considera-
tion when deciding to pursue a collabora-
tive rather than national project. The
most obvious attraction is the sharing
0of development (and other nonrecurring)
costs, particularly as these occur in the
neur-term future where budget pressures
are otten highest; moreover, the greater
production volume should also lead to
reductions in unit price. However, ex-

perience with collabeorative aircrart npro-
grams to date suggests that there are
also some more subtle etftects ovperating
which affect total program costs and thus
change the financial and operational bern-
efits to any single nation.

Time and Cost ifeducticr. Throuah om-
puter Integrated Mmufacture, Dr. J.B,
Cox, British Aerospace, UK. Cox's pa-
per sets out to review the reasons why
CAD/CAM, since 1its introduction about
10 vears ago, has provided only a limited
increase in productivitv and has had very
little effect on the timespan from initi-
ation of design to delivery ot the first
unit from production. Further productiv-
ity benefits and a reduction in the time
taken to produce the first prototype can
only be achieved by a more flexible ap-
proach to design and manufacture. This
in turn puts a greater strain on the cem-
pany's support system and a much greater
integration of all the company's activ-
ities is required. Computer systems dre
a necessary means of producing the level
of integration through information tech-
nology. This requirement is wmoving us
from CAD/CAM to computer-integrated manu-
facture (CIM). The paper concludes bv a
review of the steps being taken within
British Acrospace towards reducing pro-
ject lead times and costs.

3 REPRINTS

Fer reprints of the ahove papers,
contact CDR Dennis sadowski, USN, Acro-
space sSystems Officer at ONR London, Box
319, FPO, NY 09510.
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